Activation of the mitogen-activated protein kinase pathway in malignant melanoma can occur independently of the BRAF T1799A mutation.
BRAF exon 15 mutations have been identified in a large proportion of malignant melanomas, melanoma metastases and melanocytic nevi. Mutated BRAF is one of the potential activators of the mitogen-activated protein kinase (MAPK) signaling pathway by phosphorylating ERK (extracellular signal-regulated kinase). We therefore analyzed the correlation of BRAF V600E and ERK-activation in 20 malignant melanomas and 21 subsequently evolved, paired metastases of the same donor by BRAF exon 15 DNA sequencing and phospho-specific immunohistochemistry for ERK. Phospho-ERK expression was present in 84% of primary melanomas and in all 19 metastases analyzed. In contrast, BRAF mutational status was concordant in only 12/20 pairs (60%) of the primary melanoma and metastasis of the same patient. Surprisingly, the BRAF mutation did not correlate with pERK expression. As even single tumors showed heterogeneous staining for pERK, we used laser-capture microdissection to study BRAF V600E status in pERK positive and pERK negative cells separately. Even on the single cell level ERK activation did not correlate with the BRAF mutation. Our results demonstrate that, in melanomas, activation of the MAPK pathway can occur through signaling pathways operating independently of BRAF T1799A.